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1
SEAT SLIDE APPARATUS FOR VEHICLE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
U.S.C. §119 to Japanese Patent Application 2013-039663,
filed on Feb. 28, 2013, the entire contents of which are incor-
porated herein by reference.

TECHNICAL FIELD

This disclosure relates to a seat slide apparatus for a
vehicle.

BACKGROUND DISCUSSION

In the related art, JP 2011-201434A (Reference 1) dis-
closes such a seat slide apparatus for a vehicle, for example.
As illustrated in FIG. 14, the apparatus includes a memory
base 131 that is movable in a forward-rearward direction of a
seat along a lower rail 110; and a memory pin 133 that is
mounted to be movable back and forth in a vertical direction
with respect to the memory base 131, engages with an upper
rail 120 by protruding upward from the memory base 131 due
to an urging force of a memory piece urging member 132
while being disengaged from the lower rail 110, engages with
the lower rail 110 by protruding downward from the memory
base 131 due to a downward pressing force applied thereto
while being disengaged from the upper rail 120 when a seat-
back is shifted from a ready-for-seating state to a forward-
inclined state (hereinafter, also referred to as “forward tilt”).

The memory pin 133 is continuously pressed downward by
a memory holding bracket 135 which approaches thereabove
when the upper rail 120 moves in front of a seat after the
forward tilt of the seatback, thereby maintaining an engage-
ment state and the like with the lower rail 110.

Thereafter, in the forward tilt of the seatback, if the upper
rail 120 moves behind a seat, a stopper member 136 which is
fixed to a front end portion of the upper rail 120 abuts on the
memory base 131, thereby being locked to be prevented from
moving. Accordingly, relative positions (stored relative posi-
tions) of the lower rail 110 and the upper rail 120 before the
upper rail 120 moves in front of the seat in accordance with
the forward tilt of the seatback are restored. Subsequently, if
the forward tilt is canceled by erecting the seatback, the
memory pin 133 which is released from the downward press-
ing force protrudes from the memory base 131 due to the
urging force of the memory piece urging member 132 and
engages with the upper rail 120 while being disengaged from
the lower rail 110.

Incidentally, according to Reference 1, since the engage-
ment state of the memory pin 133 and the lower rail 110 is
maintained when the upper rail 120 moves in front of the seat
after the forward tilt of the seatback, the memory holding
bracket 135 needs to be able to press the memory pin 133
downward throughout the entire movement range of the
upper rail 120 with respect to the lower rail 110. For this
reason, the memory holding bracket 135 is configured to
extend inside the upper rail 120 along in a longitudinal direc-
tion, thereby causing a disposition space necessary for an
inside of the rail to be increased.

SUMMARY

Thus, a need exists for a seat slide apparatus which is not
suspectable to the drawback mentioned above.
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An aspect of this disclosure provides a seat slide apparatus
for a vehicle including: a lower rail that is configured to fixed
to a vehicle floor; an upper rail that is configured to fixed to a
seat which has a seat cushion forming a seating surface and a
seatback being supported at a rear end portion of the seat
cushion to freely inclined and is connected to be relatively
movable with respect to the lower rail in a forward-rearward
direction ofthe seat; and a memory member that engages with
the upper rail while being disengaged from the lower rail to be
integrally movable with the upper rail when the seatback is in
a ready-for-seating state, engages with the lower rail while
being disengaged from the upper rail when the seatback is
shifted from the ready-for-seating state to a forward-inclined
state, and abuts on the upper rail when the upper rail moves
behind a seat with respect to the lower rail so as to regulate the
upper rail moving behind the seat in a state of engaging with
the lower rail while being disengaged from the upper rail,
wherein the memory member includes: a memory base which
is provided to be movable in the forward-rearward direction
of the seat along the lower rail and abuts on the upper rail
moving behind the seat when the seatback is shifted from the
ready-for-seating state to the forward-inclined state; a
memory pin which is mounted to be movable back and forth
in a vertical direction with respect to the memory base, is
configured to be applied with a downward pressing force
when the seatback is shifted from the ready-for-seating state
to the forward-inclined state, engages with the upper rail
while being disengaged from the lower rail in a state of
protruding upward from the memory base, and engages with
the lower rail while being disengaged from the upper rail in a
state of protruding downward from the memory base; a first
urging member which urges the memory pin from the
memory base to a side protruding upward; a locking plate
which is mounted to be movable in the forward-rearward
direction of the seat with respect to the memory base, locks
the memory pin to be prevented from moving upward in a
state where the memory pin moves in front of the seat while
being in a state of protruding downward from the memory
base, and moves behind the seat from a front position of the
seat while unlocking the memory pin prevented from moving
upward by abutting on the upper rail moving behind the seat;
and a second urging member which urges the locking plate to
a side moving in front of the seat.

With this configuration, the memory pin protruding down-
ward from the memory base is locked to be prevented from
moving upward by moving the locking plate in front of the
seat due to an urging force of the second urging member.
Therefore, even if the upper rail moves in front of the seat
when the seatback is shifted from the ready-for-seating state
to the forward-inclined state and the memory pin is released
from the downward pressing force, the memory pin maintains
astate of protruding downward from the memory base, that is,
a state of engaging with the lower rail.

Thereafter, the upper rail which has moved in front of the
seat moves behind the seat, thereby being locked to be pre-
vented from moving by abutting on the memory base which is
fixed to the lower rail through the memory pin in the state of
engaging with the lower rail. In this case, relative positions of
the lower rail and the upper rail are restored to the positions
immediately before the upper rail moves in front of the seat
while the seatback is shifted from the ready-for-seating state
to the forward-inclined state. In addition, in this case, the
upper rail abuts on the locking plate, and thus, the locking
plate moves behind the seat against the urging force of the
second urging member. Accordingly, the memory pin pre-
vented from moving upward by the locking plate is unlocked.
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Therefore, in this state, if the forward-inclined state of the
seatback shifted from the ready-for-seating state is canceled,
the memory pin released from the downward pressing force is
urged by the first urging member, thereby protruding upward
from the memory base. Then, the memory pin engaged with
the upper rail is integrally movable with the upper rail
together with the memory base and the like.

As above, if the seatback is shifted from the ready-for-
seating state to the forward-inclined state, since the memory
member itself can maintain the engagement state between the
memory pin and the lower rail, it is possible to cause the
overall configuration of the apparatus to be simple and com-
pact.

In the seat slide apparatus for a vehicle, it is preferable that
a locked groove is formed in the memory pin, an open hole
through which the memory pin is smoothly inserted in the
vertical direction is formed in the locking plate, and the lock-
ing plate locks the memory pin to be prevented from moving
upward by fitting an edge portion of the open hole on a rear
side of a seat into the locked groove of the memory pin
protruding downward from the memory base in a state of
moving in front of the seat due to the urging force of the
second urging member.

With this configuration, it is possible to lock the memory
pin to be prevented from moving upward through a signifi-
cantly simple configuration in which the edge portion of the
open hole on the rear side of a seat fits into the locked groove
of'the memory pin due to the urging force ofthe second urging
member.

The aspect of this disclosure provides an effect to further
decrease a disposition space necessary for an inside of the
rail.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and additional features and characteristics
of this disclosure will become more apparent from the fol-
lowing detailed description considered with the reference to
the accompanying drawings, wherein:

FIG. 1 is an exploded perspective view illustrating an
embodiment disclosed here;

FIG. 2 is alongitudinal sectional view illustrating the same
embodiment;

FIGS. 3A and 3B are cross-sectional views taken along
lines ITIA-IIA and ITIB-I1IB in FIG. 2;

FIG. 4A is a longitudinal sectional view illustrating a
locked state of relative movements to be prevented, and FIG.
4B is a cross-sectional view taken along line IVB-IVB in FIG.
4A,

FIG. 5A is a longitudinal sectional view illustrating a state
in which the prevented relative movements are unlocked in
accordance with a forward tilt of a seatback, and FIG. 5B is a
cross-sectional view taken along line VB-VB in FIG. 5A;

FIG. 6A is a longitudinal sectional view illustrating a state
of'being moved forward after the forward tilt of the seatback,
and FIG. 6B is a cross-sectional view taken along line VIB-
VIB in FIG. 6A;

FIG. 7A is a longitudinal sectional view illustrating a state
where a locking plate and a pressing piece are in contact with
each other in accordance with a rearward movement after a
forward movement, and FIG. 7B is a longitudinal sectional
view illustrating an abutting state of a memory base and a
stopper piece in the same condition;

FIG. 8 is an exploded perspective view of a memory piece;

FIGS. 9A and 9B are longitudinal sectional views illustrat-
ing the memory piece and operations thereof;
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FIG. 10 is a perspective view illustrating a stopper member
and surrounding structure thereof;

FIG. 11 is a cross-sectional view taken along line XI-XI in
FIG. 4A,;

FIGS. 12A and 12B are longitudinal sectional views illus-
trating the same embodiment and operations thereof;

FIG. 13 is a side view illustrating a seat for a vehicle to
which this disclosure is applied; and

FIG. 14 is a longitudinal sectional view illustrating an
embodiment in the related art.

DETAILED DESCRIPTION

Hereinafter, an embodiment of a seat slide apparatus for a
vehicle will be described. In the following, a vehicle forward-
rearward direction is referred to as a “forward-rearward direc-
tion”.

As illustrated in F1G. 13, a lower rail 3 is fixed to a vehicle
floor 2 in an aspect of extending in the forward-rearward
direction, and an upper rail 4 is mounted on the lower rail 3 to
be relatively movable in the forward-rearward direction with
respect to the lower rail 3. In other words, in the embodiment,
alongitudinal direction of the lower rail 3 and the upper rail 4,
that is, a relative movement direction (forward-rearward
direction of seat) thereof corresponds to the forward-rear-
ward direction.

The lower rails 3 and the upper rails 4 are respectively
arranged forming a pair in a width direction (direction
orthogonal to paper surface in FIG. 1), and the drawing illus-
trates the rails which are disposed on a left side when facing
forward (in front of seat). Then, a seat 5 forming a seating
portion for a crew is fixed to and supported by both of the
upperrails 4. The seat 5 is configured to include a seat cushion
7 that forms a seating surface and a seatback 8 that is sup-
ported at a rear end portion of the seat cushion 7 to freely
inclined about an turning axis O. The lower rail 3 and the
upper rail 4 are basically in a locking state to be prevented
from relatively moving, and there is provided an unlocking
handle 6 that releases a locked state.

As illustrated in FIG. 1, the lower rail 3 is formed of a plate
material and has a pair of first vertical wall portions 11 and a
bottom wall portion 12. The pair of first vertical wall portions
11 extend in a vertical direction on both sides in the width
direction, and the bottom wall portion 12 connects both of
lower ends of these first vertical wall portions 11 to each
other. Then, in an upper end of each first vertical wall portion
11, a first flange 13 is continuously formed which protrudes
inwardly in the width direction, and then, is folded downward
to the lower end side of the first vertical wall portion.

In addition, as collectively illustrated in FIG. 2, in an inter-
mediate portion of each first flange 13 of the lowerrail 3 inthe
longitudinal direction, a plurality of notches 134 are formed
upward from a tip (lower end) thereof at the predetermined
intervals in the same direction and a plurality of square tooth-
shaped locking claws 135 are formed between each of the
adjacent notches 13a. Therefore, the plurality of locking
claws 135 are provided in parallel in the longitudinal direc-
tion of the lower rail 3 at the predetermined intervals.

As illustrated in FIG. 3A, a connection portion between
each first vertical wall portion 11 and the bottom wall portion
12 forms a first lower side ball guide 18 having an approxi-
mately arc-shaped cross section to project obliquely outward
on a lower side. Meanwhile, a connection portion between
each first flange 13 and the first vertical wall portion 11 forms
a first upper side ball guide 13¢ having the approximately
arc-shaped cross section to project obliquely outward on an
upper side.
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The upper rail 4 is formed of the plate material and has a
pair of second vertical wall portions 14 and a lid wall portion
15. The pair of second vertical wall portions 14 extend in the
vertical direction between both of the first flanges 13 of the
lower rail 3, and a lid wall portion 15 connects both the upper
ends of these second vertical wall portions 14 to each other.
Then, in a lower end of each second vertical wall portion 14,
a second flange 16 is continuously formed which protrudes
outwardly in the width direction, and then, is folded upward
s0 as to be surrounded by the first vertical wall portion 11 and
the first flange 13.

In other words, the lower rail 3 and the upper rail 4 each
have an approximately U-shaped cross section in the rail of
which open sides confronts with each other and are mainly
prevented from being detached in the vertical direction by
engagement between the first flange 13 and the second flange
16. The cross section of the rails which is formed by the lower
rail 3 and the upper rail 4 is in a rectangular shape, a so-called
box shape. The lower rail 3 forms a space S in association with
the upper rail 4.

A lower end portion of each second flange 16 forms a
second lower side ball guide 19 having the approximately
arc-shaped cross section to project obliquely inward on the
upper side. Meanwhile, an upper end portion of each second
flange 16 forms a second upper side ball guide 164 having the
approximately arc-shaped cross section to project obliquely
inward on the lower side.

A plurality of spherical-shaped balls 20a are interposed
between each second lower side ball guide 19 and the first
lower side ball guide 18 facing each other, and between each
second upper side ball guide 164 and the first upper side ball
guide 13c¢ facing each other.

As illustrated in FIG. 1, each ball 20a is mounted on a
resin-made holder 206 extending in the forward-rearward
direction (longitudinal direction of rail). The balls 20a
mounted on each of the holders 205 add up to four in total.
One pair of them are disposed in a front end portion of the
holder 2056 and the other pair are disposed in a rear end portion
thereof. The upper rail 4 is supported to freely slide in the
longitudinal direction (forward-rearward direction) with
respect to the lower rail 3 so as to roll each of the balls 20a
between the lower rail 3 and the upper rail 4.

In both of the second vertical wall portions 14 of the upper
rail 4, approximately square-shaped open holes 14a commu-
nicating in the width direction on a central portion thereof in
the longitudinal direction are respectively formed. In addi-
tion, in an upper end portion (second upper side ball guide
16a) of each of the second flanges 16 of the upper rail 4,
approximately square-shaped notches 165 are respectively
formed matching positions of the open holes 14¢ in the lon-
gitudinal direction thereof. Each of the notches 165 is open
upward to communicate in the width direction.

In addition, as illustrated in FIG. 3A, in both of the second
vertical wall portions 14, concentric circle-shaped axis
attachment holes 145 and 14¢ are respectively formed in front
of a vehicle from the open holes 14a communicating with
each other in the width direction. An inner diameter of the axis
attachment hole 145 at one side is set smaller than an inner
diameter of the axis attachment hole 14¢ at the other side.
Then, a columnar-shaped support axis 22 inserted into the
axis attachment holes 145 and 14c¢ at both end portions
thereof is supported by both of the second vertical wall por-
tions 14. Needless to mention, a center line of this support
axis 22 extends in the width direction.

The support axis 22 is fastened to the corresponding second
vertical wall portion 14 at one end portion which is inserted
into the axis attachment hole 145 and connected to be mov-
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able in the width direction with respect to the corresponding
second vertical wall portion 14 at the other end portion which
is inserted into the axis attachment hole 14¢. This is done in
order to absorb the deformation by moving the support axis
22 inthe width direction when the deformation is generated in
a cross-sectional shape of the upper rail 4 in accordance with
interposition of the above-described ball 20a and the like
between the lower rail 3 and the upper rail 4. In addition, the
axis attachment holes 146 and 14¢ (support axis 22) are
disposed in the central portion of the second lower side ball
guide 19 and the second upper side ball guide 16a (slide
portion for a pair of upper and lower balls 20q) in the vertical
direction. This is done in order to suppress the deformation of
the axis attachment holes 145 and 14¢ being minimized when
a deformation is generated in the cross-sectional shape of the
upper rail 4 in the above-described aspect.

As illustrated in FIG. 1, inside the upper rail 4, a locking
lever 30 is connected to both of the second vertical wall
portions 14 inwardly in the width direction to freely turn by
the support axis 22. In other words, the locking lever 30
includes a handle portion 31 configured of the plate material
extending in the forward-rearward direction. The handle por-
tion 31 is erected in an aspect in which a pair of vertical wall
portions 32 extending in the longitudinal direction thereof are
erected in an aspect of being in parallel in the width direction.
A distance between both of these vertical wall portions 32 in
the width direction is set smaller than a distance between both
of'the second vertical wall portions 14 of the upperrail 4 in the
width direction. Then, both of the vertical wall portions 32 are
connected with each other in the width direction at each front
end portion between upper end edges by a connection wall 33,
and connected with each other in the width direction at each
rear end portion between the upper end edges by a top plate
portion 34.

In both of the vertical wall portions 32, long holes 35
extending in the forward-rearward direction at a position
equivalent to the support axis 22 (axis attachment holes 145
and 14c¢) in the vertical direction are respectively formed. An
opening width of these long holes 35 in a short direction
(vertical direction) is set equivalent to a diameter of the sup-
port axis 22. The support axis 22 inserted into each of the axis
attachment holes 1456 and 14c¢ at respective end portions
thereof is inserted through both of the long holes 35 in a state
where both of the vertical wall portions 32 of the handle
portion 31 are interposed therebetween by both of the second
vertical wall portions 14 of the upper rail 4 in the width
direction. Accordingly, the handle portion 31 is connected to
freely turn with respect to the upper rail 4 in the vertical
direction in a state where movement in the forward-rearward
direction within a range of the long hole 35 is allowed.

In addition, the locking lever 30 includes a locking plate 39
formed of the plate material and fixed to a lower portion of the
rear end portion of the handle portion 31. As collectively
illustrated in FIG. 3B, the locking plate 39 spreads in the
forward-rearward direction and the width direction in an
aspect of penetrating the open hole 144 and the notch 165 in
the width direction. Then, locking holes 396 which are open
in the vertical direction facing each of the first flanges 13 are
formed in the locking plate 39. The plurality (three) oflocking
holes 395 are provided in parallel at the predetermined inter-
vals in the forward-rearward direction and disposed at a posi-
tion capable of corresponding to the plurality (three) of lock-
ing claws 135 adjacent to each other in the longitudinal
direction of the lower rail 3.

Then, as illustrated in a solid line in FIG. 3B, when the
locking lever 30 turns about the support axis 22 so as to cause
the locking plate 39 to be lifted, the corresponding locking
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claws 135 can fit into each of the locking holes 395. When the
corresponding locking claws 135 are inserted into each of the
locking holes 395, the lower rail 3 and the upper rail 4 are
locked to be prevented from relatively moving. Meanwhile,
as illustrated in a double-dotted chain line in FIG. 3B, when
the locking lever 30 turns about the support axis 22 so as to
cause the locking plate 39 to be lowered, each of the locking
holes 395 is set to be detached from the corresponding lock-
ing claws 135. In this case, the lower rail 3 and the upper rail
4 prevented from relatively moving are unlocked.

A size of the locking plate 39 in the width direction is set
larger than a distance between both of the second upper side
ball guides 164 of the upper rail 4 in the width direction and
set smaller than a distance between both of the second flanges
16 in the width direction which are lower than the second
upper side ball guides 16a. Therefore, even though the lock-
ing plate 39 penetrates the notch 164 in the width direction in
a state where the lower rail 3 and the upper rail 4 are locked to
be prevented from relatively moving, there is no interference
with the second flanges 16 in a state in which the prevented
relative movements are unlocked.

As illustrated in FIG. 1, a locking spring 50 formed with
one rod of a wire material is disposed inside the upper rail 4.
The locking spring 50 is formed to have an approximately
prone U shape open to the front side in a planar view. Then,
the locking spring 50 has a wedge portion 53 which is formed
by causing an intermediate portion thereof in the longitudinal
direction to meanderingly protrude upward, and a lever side
locking end portion 54 which is formed by causing a rear end
portion thereof to bend upward. In addition, a front end por-
tion of the locking spring 50 forms a rail side locking end
portion 55. As collectively illustrated in FIG. 2, the locking
spring 50 causes the support axis 22 to be inserted between
the wedge portion 53 from above the support axis 22, the lever
side locking end portion 54 to be inserted through and fixed to
the locking plate 39 from below the locking plate 39, and the
rail side locking end portion 55 to abut on a lower surface of
the lid wall portion 15 of the upper rail 4, thereby being
supported by the upper rail 4 and the like.

In this case, the locking spring 50 turns the locking lever 30
to be urged to a side where the locking plate 39 is lifted in the
lever side locking end portion 54, that is, a side where the
corresponding locking claw 135 fits into each locking hole
395b. In addition, the locking spring 50 urges the support axis
22 downward, that is, in a direction where the long hole 35
intersects in the longitudinal direction in the wedge portion
53 by a reaction, thereby locking the support axis 22 to be
prevented from moving in the forward-rearward direction
inside the long hole 35. In other words, a position of the
support axis 22 in the forward-rearward direction inside the
long hole 35 is urged and held by the wedge portion 53 of the
locking spring 50.

The unlocking handle 6 is made by bending a cylindrical
material and inserted into the upper rail 4 from a front side
opening end of the upper rail 4 while a front end portion of the
handle portion 31 is inserted therein, thereby being connected
to the locking lever 30. Therefore, basically, the unlocking
handle 6 integrally turns about the support axis 22 with the
locking lever 30. Then, if a front end of the unlocking handle
6 is lifted, the locking lever 30 turns about the support axis 22
along with the unlocking handle 6 to a side where the locking
plate 39 is lowered, that s, a side where each locking hole 394
is detached from the corresponding locking claw 135 against
the urging force of the locking spring 50.

Here, an operation force upon the unlocking handle 6 is
considered to be released. In this case, the locking lever 30
turns about the support axis 22 along with the unlocking
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handle 6 to a side where the locking plate 39 is lifted, that is,
a side where each locking hole 395 fits into the corresponding
locking claw 135 by the urging force of the locking spring 50,
thereby locking the lower rail 3 and the upper rail 4 to be
prevented from relatively moving in the above-described
aspect. Then, a position of the seat 5 in the forward-rearward
direction supported by the upper rail 4 is held.

Thereafter, the unlocking handle 6 is considered to be in an
operation being lifted at the front end thereof. In this case,
against the urging force of the locking spring 50, the locking
lever 30 turns about the support axis 22 along with the unlock-
ing handle 6 to the side where the locking plate 39 is lowered,
that is, the side where each locking hole 395 is detached from
the corresponding locking claw 135, thereby unlocking the
lower rail 3 and the upper rail 4 prevented from relatively
moving in the above-described aspect. Then, it is possible to
adjust the position of the seat 5 in the forward-rearward
direction supported by the upper rail 4.

Next, surrounding structure of the lower rail 3 and the like
on one side between the lower rails 3 and the like forming a
pair will be described.

As illustrated in FIGS. 4A and 4B, a plurality of circle-
shaped lower side locking holes 12a are formed at the prede-
termined intervals in the bottom wall portion 12 of the lower
rail 3 in the longitudinal direction thereof. Then, an approxi-
mately elongated memory guide 25 formed of the plate mate-
rial having a width smaller than a distance between both of the
second vertical wall portions 14 of the upper rail 4 is extended
along the plurality of lower side locking holes 12a in the
bottom wall portion 12. This memory guide 25 has a pair of
guide claws 26 which are inwardly folded in the width direc-
tion to cause both of the end portions thereof to face each
other in the width direction while having an approximately
C-shaped cross section, and a plurality of circle-shaped pen-
etration holes 27 are formed respectively facing the plurality
of'lower side locking holes 124 in a central portion thereof in
the width direction. Therefore, the plurality of penetration
holes 27 also are provided in parallel in the longitudinal
direction of the lower rail 3 at the predetermined intervals. An
inner diameter of the penetration hole 27 is set greater than an
inner diameter of the lower side locking hole 12a.

A memory piece 60 is placed in the memory guide 25. As
collectively illustrated in FIGS. 8 to 9B, this memory piece 60
is configured to include a memory base 61, a memory pin 62,
a lacking plate 63 and a detachment prevention plate 64 as
well as a first urging member 65 and a second urging member
66 formed with a coil spring, for example.

The memory base 61 is formed in an approximate block
shape having a width equivalent to a width of the memory
guide 25 and configured to be movable in the forward-rear-
ward direction (forward-rearward direction of seat) along the
memory guide 25 (lower rail 3). In other words, in the
memory base 61, a pair of guide grooves 6la which are
inwardly concave in the width direction facing each other
from both end surfaces thereof in the width direction are
formed across the overall length in the forward-rearward
direction. The memory base 61 moves in the forward-rear-
ward direction along the memory guide 25 while being
guided by both of the guide claws 26 by causing both of the
guide claws 26 of the memory guide 25 to be locked into both
of the guide grooves 61a to freely slide in the forward-rear-
ward direction.

In addition, in the memory base 61, an approximately
square-shaped guide hole 615 is formed to be open upward,
and a circle-shaped penetration hole 61¢ penetrating a bottom
wall of the guide hole 615 is formed having an inner diameter
equivalent to the inner diameter of the lower side locking hole
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12a. Then, in the guide hole 615 of the memory base 61, the
first urging member 65 is accommodated and the memory pin
62 is mounted in an aspect of being inserted through the first
urging member 65. The memory pin 62 has a main body
portion 62a formed in an approximately square prism shape
corresponding to an outer shape of the guide hole 615 and
movement thereof in the vertical direction is guided in the
main body portion 62a by the guide hole 6154. In this case, the
memory pin 62 is constantly urged to an upward moving side
by causing the main body portion 62a to be placed on the first
urging member 65.

The memory pin 62 has an approximately square prism-
shaped head portion 6256 of which size is smaller than the
main body portion 62a in the width direction and the forward-
rearward direction while protruding upward. The memory pin
62 has an approximately columnar-shaped locking portion
62¢ which is concentric with the penetration hole 61¢ and
penetrates the first urging member 65 from the main body
portion 62a while protruding downward. An outer diameter
of'the locking portion 62c¢ is set equivalent to the inner diam-
eter of the penetration hole 61¢ (lower side locking hole 124).

A locked groove 62d in an approximately U groove shape
is formed recessed on the front side of the vehicle from an
intermediate portion of a rear end surface in the vertical
direction across the overall length thereof in the width direc-
tion. In addition, an upper surface of the main body portion
62a forms an approximately square annular-shaped step dif-
ference portion 62¢ at a border position with respect to the
head portion 625.

Moreover, in the memory base 61, a circle-shaped accom-
modation hole 614 is formed causing a rear end surface and
the guide hole 615 to communicate with each other in the
forward-rearward direction at an intermediate portion thereof
in the vertical direction. An inner diameter of this accommo-
dation hole 614 is set smaller than an opening width of the
guidehole 615 in the width direction. Then, the second urging
member 66 is accommodated in this accommodation hole
61d.

In addition, a plate guide hole 61e is formed in the memory
base 61 to communicate in the forward-rearward direction at
a central portion of the accommodation hole 614 in the ver-
tical direction. This plate guide hole 61e has a slit shape
extending in the width direction. The opening width of the
plate guide hole 61e in the width direction is set greater than
the opening width of the guide hole 615 in the width direction.
Therefore, each of inner wall surfaces of the guide hole 615
and the accommodation holes 61d is cut off in a groove shape
on both outer sides from the plate guide hole 61¢ in the width
direction. Then, the locking plate 63 is inserted and guided
into the plate guide hole 61e from in front of the vehicle to
freely slide in the forward-rearward direction. In other words,
the locking plate 63 is formed in an approximately square
plate shape having a width equivalent to the opening width of
the plate guide hole 61¢ in the width direction and fits into the
plate guide hole 61e from the front of the vehicle. In this case,
as illustrated in FIGS. 9A and 9B, the locking plate 63 causes
its rear end portion to enter the accommodation hole 614 and
is pressed to be in contact with the second urging member 66,
thereby being constantly urged in front of the vehicle.

An approximately square-shaped open hole 63a is formed
in a central portion of the locking plate 63. An opening width
of'this open hole 63a in the width direction is set equivalent to
the opening width (width of main body portion 62a) of the
guidehole 615 and the opening width in the forward-rearward
direction is set greater than the opening width (length of main
body portion 62a in forward-rearward direction) of the guide
hole 615 in the forward-rearward direction.
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As illustrated in FIG. 9A, the memory pin 62 which is
urged upward by the first urging member 65 in the guide hole
615 basically penetrates the open hole 63a in the main body
portion 62a positioned lower than the locked groove 62d.
Therefore, the locking plate 63 which is urged by the second
urging member 66 is locked to be prevented from moving in
front of the vehicle by causing a seat rear side edge portion
63c of the open hole 634 to abut on the main body portion 62a.
In this case, the movement of the memory pin 62 in the
vertical direction is allowed inside the guide hole 615 (and the
open hole 63a).

Meanwhile, as illustrated in FIG. 9B, if the memory pin 62
moves downward against the urging force of the first urging
member 65 inside the guide hole 615, and the locked groove
624 reaches a position of the locking plate 63 in the vertical
direction, the seat rear side edge portion 63¢ of the open hole
63a which moves in front of the vehicle by the urging force of
the second urging member 66 fits into the locked groove 62d.
In this case, the movement of the memory pin 62 inside the
guide hole 615 (and the open hole 63a) in the vertical direc-
tion is regulated.

A front end portion of the locking plate 63 is folded rear-
ward from below in an approximate bow shape and forms a
pressed portion 635.

Moreover, in the memory base 61, an approximately
square-shaped front side hooking hole 61f'is formed which
causes the front end surface and the guide hole 615 to com-
municate with each other in the forward-rearward direction
above the plate guide hole 61e, and an approximately square-
shaped rear side hooking hole 61g is formed which causes the
rear end surface and the guide hole 615 to communicate with
each other in the forward-rearward direction below the
accommodation hole 61d. Then, the detachment prevention
plate 64 is fixed to the memory base 61 in the front side
hooking hole 61fand the rear side hooking hole 61g. In other
words, the detachment prevention plate 64 is formed of the
plate material and spreads along an upper surface of the
memory base 61 while extending a front side hooking claw
64a and a rear side hooking claw 645 individually downward
from the front end portion and the rear end portion. The
detachment prevention plate 64 is in a state of abutting on the
upper surface of the memory base 61, and its front side
hooking claw 64a and its rear side hooking claw 645 respec-
tively fit into the front side hooking hole 61f'and the rear side
hooking hole 61g, thereby being fixed to the memory base 61.

An approximately square-shaped head portion insertion
hole 64¢ is formed in the central portion of the detachment
prevention plate 64. An opening width of the head portion
insertion hole 64c¢ in the width direction and an opening width
thereof in the forward-rearward direction are respectively set
equivalent to a width of the head portion 6256 and a length
thereof'in the forward-rearward direction. Then, as illustrated
in FIG. 9A, the memory pin 62 urged upward to the first
urging member 65 fits into the head portion insertion hole 64¢
at the head portion 625. Therefore, the memory pin 62 urged
by the first urging member 65 is locked to be prevented from
moving upward by causing the step difference portion 62e to
abut on a circumferential edge portion of the head portion
insertion hole 64c. In other words, the detachment prevention
plate 64 regulates an uppermost position of the memory pin
62 to prevent the memory pin 62 from being detached
upward. The detachment prevention plate 64 also prevents the
second urging member 66 from being detached behind the
vehicle by being pressed to be in contact with the rear end of
the second urging member 66 which urges the locking plate
63 in front of the vehicle.
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Here, as illustrated in FIG. 9A, in a state where the memory
pin 62 moves upward to cause the step difference portion 62e¢
to abut on the circumferential edge portion ofthe head portion
insertion hole 64¢ (state where memory pin 62 is locked to be
prevented from moving upward by step difference portion
62¢), the head portion 625 protrudes upward by a great
amount from the detachment prevention plate 64. In this case,
alength of atip of the locking portion 62¢ protruding from the
penetration hole 61c is set to be insignificant or nonexistent,
and the memory piece 60 is movable in the longitudinal
direction of the memory guide 25 (bottom wall portion 12).

Meanwhile, as illustrated in FIG. 9B, in a state where the
seat rear side edge portion 63¢ of the open hole 63a of the
locking plate 63 fits into the locked groove 624 of the memory
pin 62 moved downward and the memory pin 62 is locked to
be prevented from moving in the vertical direction, the lock-
ing portion 62¢ protrudes downward by a great amount from
the memory base 61. Therefore, in this case, if there is an
opening of the lower side locking hole 124 (penetration hole
27) on a lower side of the locking portion 62c, the tip of the
locking portion 62¢ penetrates the penetration hole 27 and the
lower side locking hole 12a. In this case, the memory piece 60
is fixed to the lower rail 3 (bottom wall portion 12), thereby
being disabled from moving in the longitudinal direction
thereof.

As illustrated in FIG. 4A, a stopper member 70 which is
formed of a plate material is fixed to and supported by the
upper rail 4 at a rearward position of the vehicle with respect
to the locking lever 30. In other words, the stopper member 70
has a support wall portion 71 extending in the forward-rear-
ward direction at a position lower than the memory pin 62
(head portion 625) that protrudes further upward than the
memory base 61 and protrudes in a relatively great length
from the memory base 61. The stopper member 70 has a
pressing piece 72 with a width wider than the support wall
portion 71 and extending downward from the front end
thereof, and also has an approximately [-shaped attachment
piece 73 extending behind the vehicle on the upper side from
the rear end of the support wall portion 71. The stopper
member 70 is fastened to the upper rail 4 by a fastener 78
which penetrates the attachment piece 73 and the lid wall
portion 15 in the vertical direction.

In addition, as collectively illustrated in FIG. 10, the stop-
per member 70 has a pair of supported flanges 74 extending in
front of the vehicle from both ends of the pressing piece 72 in
the width direction. Circle-shaped axis penetration holes 74a
communicating with each other in the width direction are
respectively formed in these supported flanges 74. As illus-
trated in FIG. 11, a distance between both of these supported
flanges 74 in the width direction is set equivalent to the
distance between both of the second vertical wall portions 14
of'the upper rail 4 in the width direction. Then, concentrically
circle-shaped axis attachment holes 144 and 14e communi-
cating with each other in the width direction are respectively
formed in both of the second vertical wall portions 14. An
inner diameter of the axis attachment hole 144 on one side is
set smaller than an inner diameter of the axis attachment hole
14e on the other side. Then, a columnar-shaped fixing pin 79
inserted into the axis attachment holes 144 and 14¢ at both
end portions thereof is supported by both of the second ver-
tical wall portions 14. Needless to mention, a center line of
this fixing pin 79 extends in the width direction.

The fixing pin 79 is fastened to the corresponding second
vertical wall portion 14 at one end portion which is inserted
into the axis attachment hole 144 and connected to be mov-
able in the width direction with respect to the corresponding
second vertical wall portion 14 at the other end portion which
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is inserted into the axis attachment hole 14e. This is done in
order to absorb the deformation by moving the fixing pin 79
in the width direction when the deformation is generated in
the cross-sectional shape of the upper rail 4 in accordance
with interposition of the above-described ball 204 and the like
between the lower rail 3 and the upper rail 4. In addition, the
axis attachment holes 144 and 14e (fixing pin 79) are disposed
in the central portion of the second lower side ball guide 19
and the second upper side ball guide 164 (slide portion for a
pair of upper and lower balls 20a) in the vertical direction.
This is done in order to suppress a deformation of the axis
attachment holes 144 and 14e¢ being minimized when the
deformation is generated in the cross-sectional shape of the
upper rail 4 in the above-described aspect.

As above, the stopper member 70 is reliably fixed to and
supported by the upper rail 4 at two points in front and rear by
the fastener 78 and the fixing pin 79.

As illustrated in FIG. 10, the stopper member 70 has a pair
of stopper pieces 75 extending downward along the pressing
piece 72 from both ends of the front end portion of the support
wall portion 71 in the width direction. As illustrated in FIG.
4 A, these stopper pieces 75 face the memory base 61 further
upward than the locking plate 63 behind the vehicle thereof.
Meanwhile, the pressing piece 72 faces the locking plate 63
behind vehicle thereof. In other words, when moving behind
the vehicle along with the upper rail 4, the stopper member 70
is capable of abutting on the memory base 61 in both of the
stopper pieces 75 and capable of abutting on the locking plate
63 (pressed portion 635) in the pressing piece 72. Particularly,
in a state where both of the stopper pieces 75 abut on the
memory base 61, the pressing piece 72 moves the locking
plate 63 behind the vehicle against the urging force of the
second urging member 66. Accordingly, the memory pin 62
urged upward by the first urging member 65 causes the head
portion 625 to protrude upward by a great amount from the
detachment prevention plate 64.

As collectively illustrated in FIG. 10, an approximately
cross-shaped upper side locking hole 71a communicating in
the vertical direction is formed in the central portion of the
support wall portion 71. An opening width of this upper side
locking hole 71a in the width direction and an opening width
thereof in the forward-rearward direction are each set equiva-
lent to a width of the head portion 625 of the memory pin 62
and a length thereof in the forward-rearward direction. Then,
in a state where the stopper member 70 abuts on the memory
base 61 in both of the stopper pieces 75, the memory pin 62
urged upward by the first urging member 65 fits into the upper
side locking hole 71a at the head portion 625 thereof.

Therefore, the memory pin 62 (memory piece 60) is mov-
able in the forward-rearward direction along the lower rail 3
(memory guide 25) while disabled from moving in the for-
ward-rearward direction with respect to the upper rail 4 to
which the stopper member 70 is fixed. In other words, the
memory pin 62 engages with the upper rail 4 in a state of
protruding upward from the memory base 61 while unlocking
the engagement with respect to the lower rail 3. Then, when
the upper rail 4 moves in the forward-rearward direction with
respect to the lower rail 3, the memory pin 62 (memory piece
60) integrally moves in the forward-rearward direction as
well. Otherwise, when movement of the upper rail 4 in the
forward-rearward direction with respect to the lower rail 3 is
regulated by the locking lever 30, movement of the memory
pin 62 (memory piece 60) in the forward-rearward direction is
also regulated. In this case, any one of the plurality of lower
side locking holes 124 (penetration holes 27) is set open on
the lower side of the locking portion 62¢ of the memory pin
62.
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As described above, when the locking portion 62¢ of the
memory pin 62 protrudes downward by a great amount form
the memory base 61 so that the tip thereof penetrates the
penetration holes 61¢ and 27 and the lower side locking hole
124, the memory piece 60 is fixed to the lower rail 3 (bottom
wall portion 12), thereby being disabled from moving in the
longitudinal direction thereof. In this case, the head portion
625 of the memory pin 62 protruding downward from the
memory base 61 is set to be positioned further downward than
the support wall portion 71. Accordingly, for example, the
head portion 626 of the memory pin 62 is detached from the
upper side locking hole 714, thereby allowing the movement
of'the upper rail 4 in front of the vehicle, leaving the memory
piece 60 remaining. In other words, the memory pin 62
engages with the lower rail 3 while being disengaged from the
upper rail 4 in a state of protruding downward from the
memory base 61.

As illustrated in FIG. 10, the stopper member 70 has a pair
of attachment flanges 76 extending upward from both ends of
the rear end portion of the support wall portion 71 in the width
direction. Then, in the stopper member 70, a memory link 80
is connected to freely turn by an attachment pin 77 of which
an axis line extends in the width direction, inwardly between
both of the attachment flanges 76 in the width direction. In
other words, the memory link 80 is formed of the plate mate-
rial, has an approximately triangular-shaped top plate portion
81 being tapered toward the front ofthe vehicle, and has a pair
of vertical wall portions 82 extending downward from both
ends of the top plate portion 81 in the width direction. Then,
the memory link 80 is connected to freely turn by the attach-
ment pin 77 penetrating along with both of the attachment
flanges 76 in the width direction in the rear end portions of
both of the vertical wall portions 82 which are interposed
between both of the attachment flanges 76.

Asillustrated in FIG. 4A, the upper side of the memory link
80 extends in front of the vehicle along the support wall
portion 71 of the stopper member 70, and the front end por-
tion thereof reaches the rear end portion of the locking lever
30 (top plate portion 34) on the upper side. Then, the front end
portion of each of the vertical wall portions 82 forms an
approximately arc-shaped pressing portion 82a which mean-
deringly protrudes downward facing the locking lever 30 (top
plate portion 34). Therefore, as illustrated in the change from
FIG. 4A to FIG. 5A, if the memory link 80 turns about the
attachment pin 77 in a counterclockwise direction (hereinaf-
ter, also referred to as “unlocking direction”) as illustrated in
the drawings, the locking lever 30 pressed by both of the
pressing portions 82a is caused to turn about the support axis
22 against the urging force of the locking spring 50 to a side
to which the locking plate 39 is lowered, that is, a side where
each of the locking holes 395 is detached from the corre-
sponding locking claws 134.

In addition, an approximately tongue piece-shaped press-
ing protrusion portion 83 protruding downward and facing
the upper side locking hole 71a is fixedly attached to a central
portion of the top plate portion 81 in the forward-rearward
direction. Therefore, as illustrated in the drawings in the
change from FIG. 4A to FIG. 5A, ifthe memory link 80 turns
about the attachment pin 77 in the counterclockwise direction
as illustrated in the drawings, the pressing protrusion portion
83 is inserted into the upper side locking hole 71a. In this
case, if the head portion 6256 of the memory pin 62 fits into the
upper side locking hole 71a, the memory pin 62 is pressed by
the pressing protrusion portion 83 so as to protrude downward
from the memory base 61 while being locked to be prevented
from moving in the vertical direction by the locking plate 63
in the above-described aspect. At a turning position of the
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memory link 80 when the memory pin 62 pressed by the
pressing protrusion portion 83 is locked to be prevented from
moving in the vertical direction by the locking plate 63, the
locking lever 30 pressed by both of the pressing portions 82a
is set to reach the turning position in which each locking hole
395 of the locking plate 39 is detached from the correspond-
ing locking claw 134.

For example, a memory link urging member 85 formed
with a torsional coil spring is wound around the attachment
pin 77. This memory link urging member 85 is locked to the
stopper member 70 (support wall portion 71) at an end and
locked to the memory link 80 (top plate portion 81) at the
other end, thereby turning the memory link 80 to be urged in
a clockwise direction as illustrated in the drawings. The
memory link 80 is caused to hold an initial turning position
where the locking lever 30 and the memory piece 60 (memory
pin 62) are released due to the urging force by the memory
link urging member 85.

An approximately square-shaped insertion hole 15A
which communicates in the vertical direction facing the front
end portion of the memory link 80 is formed in the lid wall
portion 15 of the upper rail 4. Then, in the upper portion of the
upper rail 4 which is in the vicinity of the memory link 80 and
the like, a first bell crank link 90 is connected to freely turn
around a support axis 91 of which an axis line extends in the
width direction as a lever member through an appropriate
bracket. This first bell crank link 90 is formed of the plate
material, has an approximately L-shaped pressing piece 90a
with the support axis 91 as the center extending obliquely
forward in a radial direction on a lower side, and has an
approximately [-shaped attachment piece 905 with the sup-
port axis 91 as the center extending in a radial direction on the
lower side.

Then, a tip portion which bends obliquely rearward on the
lower side of the pressing piece 90a faces the insertion hole
15A (and front end portion of memory link 80) in the coun-
terclockwise direction about the support axis 91 as illustrated
in the drawings, and turning tracks in the turning direction are
open through the insertion hole 15A. Therefore, as illustrated
in the drawings in the change from FIG. 4A to FIG. 5A, ifthe
first bell crank link 90 turns about the support axis 91 in the
counterclockwise direction as illustrated in the drawings, the
memory link 80 which is pressed by the tip portion of the
pressing piece 90a passing through the insertion hole 15A
turns about the attachment pin 77 in the unlocking direction
against the urging force of the memory link urging member
85.

For example, a first lever urging member 92 formed with
the torsional coil spring is wound around the support axis 91.
This first lever urging member 92 is locked to the first bell
crank link 90 at one end and locked to the support axis 91 at
the other end, thereby turning the first bell crank link 90 to be
urged in the clockwise direction as illustrated in the drawings.
The first bell crank link 90 is caused to hold the initial turning
position where the memory link 80 is released due to the
urging force by the first lever urging member 92.

In addition, in the first bell crank link 90, an end 934 of an
unlocking cable 93 is locked to the attachment piece 905. This
unlocking cable 93 extends behind the vehicle from the
attachment piece 905 and is connected to the seatback 8 at the
other end thereof. The unlocking cable 93 turns the first bell
crank link 90 about the support axis 91 in the counterclock-
wise direction as illustrated in the drawings against the urging
force of the first lever urging member 92 by pulling the
attachment piece 905 behind the vehicle when the seatback 8
is shifted from a ready-for-seating state to a forward-inclined
state (hereinafter, also referred to as “forward tilt”). In this
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case, as described above, the memory link 80 pressed by the
tip portion of the pressing piece 90a turns about the attach-
ment pin 77 in the unlocking direction against the urging farce
of the memory link urging member 85.

Here, a state illustrated through FIGS. 4A and 4B is as in
the following. The seatback 8 is not forward-inclined. The
first bell crank link 90 is held at the initial turning position
where the memory link 80 is released due to the urging force
by the first lever urging member 92. Then, the memory link 80
is held at the initial turning position where the locking lever
30 and the memory piece 60 (memory pin 62) are released due
to the urging force by the memory link urging member 85. In
addition, the memory pin 62 protrudes from the memory base
61 due to the urging force of the first urging member 65 and
engages with the stopper member 70 (upper rail 4) while
being disengaged from the lower rail 3. In this case, any one
of the plurality of lower side locking holes 12a (penetration
holes 27) is set to be open on the lower side of the memory pin
62 (locking portion 62c¢), as described above.

In this state, if an operation force upon the unlocking
handle 6 is released, the memory pin 62 (memory piece 60) is
locked to be prevented from moving along with the upper rail
4 which is locked to be prevented from relatively moving with
respect to the lower rail 3 by the locking lever 30 in the
above-described aspect.

Meanwhile, if the unlocking handle 6 is operated, the
memory pin 62 (memory piece 60) is enabled to move along
with the upper rail 4 which is released from being locked to be
prevented from relatively moving with respect to the lower
rail 3 by the locking lever 30. That is, when the upper rail 4 is
caused to move in the forward-rearward direction via the
operation of the unlocking handle 6, the memory piece 60
integrally moves in the forward-rearward direction as well.

In other words, when the seatback 8 is in the ready-for-
seating state, the memory piece 60 integrally moves with the
upper rail 4 in the forward-rearward direction.

Next, if the seatback 8 is tilted forward while being in the
state illustrated in FIGS. 4A and 4B, as in the changed state
illustrated in FIGS. 5A and 5B, the first bell crank link 90
turns about the support axis 91 in the counterclockwise direc-
tion as illustrated in the drawings, and thus, the memory link
80 pressed by the first bell crank link 90 (tip portion of
pressing piece 90a) turns in the unlocking direction.

Accordingly, locking lever 30 which is pressed by both of
the pressing portions 82a of the memory link 80 unlocks the
upper rail 4 prevented from relatively moving with respect to
the lower rail 3. At the same time, the memory pin 62 which
is pressed by the pressing protrusion portion 83 of the
memory link 80 protrudes downward from the memory base
61, thereby engaging with the lower rail 3 while releasing the
engagement with the stopper member 70 (upper rail 4). In this
case, as in the changed state illustrated in FIGS. 6A and 6B,
the upper rail 4 is enabled to move in front of the vehicle in a
state of the memory pin 62 (memory piece 60) remaining in
the lower rail 3.

The locking lever 30 is continuously pressed by both of the
pressing portions 82a of the memory link 8 as long as the
seatback 8 is in a forward tilt. Therefore, the state in which the
upper rail 4 prevented from relatively moving with respect to
the lower rail 3 is unlocked is maintained. In other words,
when the seatback 8 is in the forward tilt, the upper rail 4 (seat
5)is allowed to move in front of the vehicle (so-called walk-in
operation) until the movement in the direction thereof is
regulated by the known stopper mechanism. In addition, if the
seatback 8 is erected and the forward tilt is canceled when the
upper rail 4 is in a state immediately before moving in front of
the vehicle or in an arbitrary state of being moved in front of
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the vehicle, the locking lever 30 is released from both of the
pressing portions 82a of the memory link 80 which return to
the initial turning position, thereby locking the upper rail 4 to
be prevented from relatively moving with respect to the lower
rail 3.

Regarding maintaining the forward tilt of the seatback 8, if
the upper rail 4 moves behind the vehicle after moving in front
of the vehicle, as illustrated in the drawings in the change to
the state of FIG. 7A, first of all, the pressing piece 72 of the
stopper member 70 comes into contact with the locking plate
63 (pressed portion 635). In this stage, both of the stopper
pieces 75 of the stopper member 70 and the memory base 61
are away from each other in the forward-rearward direction.

Thereafter, if the upper rail 4 moves further behind the
vehicle, as illustrated in the drawings in the change to the state
of FIG. 7B, both of the stopper pieces 75 of the stopper
member 70 abut on the memory base 61, thereby locking the
upper rail 4 to be prevented from moving behind the vehicle.
In other words, when the seatback 8 is in the forward tilt, both
of'the stopper pieces 75 (upper rail 4) of the stopper member
70 moving behind the seat are set to abut on the memory base
61. That is, the upper rail 4 stops at a position (stored position)
immediately before moving in front of the vehicle in accor-
dance with the forward tilt of the seatback 8. At the same time,
the locking plate 63 pressed by the pressing piece 72 of the
stopper member 70 moves behind the vehicle, and thus, the
memory pin 62 prevented from vertically moving by the
locking plate 63 is unlocked. However, in place of this, the
pressing protrusion portion 83 of the memory link 80
approaches over the memory pin 62, thereby locking the
memory pin 62 to be prevented from moving upward by the
pressing protrusion portion 83.

Thereafter, if the seatback 8 is erected and the forward tilt
is canceled, as illustrated in the drawings in the change to the
state of FIG. 4A, the first bell crank link 90 turns about the
support axis 91 in the clockwise direction as illustrated in the
drawings to return to the initial turning position. In addition,
the memory link 80 which is released from the first bell crank
link 90 (tip portion of pressing piece 90a) also returns to the
initial turning position.

Accordingly, the locking lever 30 released from both of the
pressing portions 82a of the memory link 80 locks the upper
rail 4 to be prevented from relatively moving with respect to
the lower rail 3. At the same time, the memory pin 62 released
from the pressing protrusion portion 83 of the memory link 80
protrudes from the memory base 61, thereby engaging with
the stopper member 70 (upper rail 4) while being disengaged
from the lower rail 3.

Consequently, when the upper rail 4 moves behind the seat
after moving in front of the vehicle (in front of seat) in
accordance with the forward tilt of the seatback 8, the state
before the movement is restored via cancellation of the for-
ward tilt of the seatback 8.

Next, surrounding structure of the lower rail 3 and the like
on the other side opposite to one described above between the
lower rails 3 and the like forming a pair will be described.

As illustrated in FIGS. 12 A and 12B, the memory guide 25
and the memory piece 60 are not arranged in the lower rail 3
onthe opposite side. Similarly, the stopper member 70 and the
memory link 80 are not arranged in the upper rail 4 on the
opposite side. Then, in the lid wall portion 15 of the upper rail
4, an approximately square-shaped insertion hole 15B is
formed communicating in the vertical direction facing the
rear end portion of the locking lever 30. Then, in the upper
portion of the upper rail 4 in the vicinity of the rear end portion
of'thelocking lever 30, a second bell crank link 95 as a second
lever member is connected through an appropriate bracket to
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freely turn around a support axis 96 with an axis line extend-
ing in the width direction. This second bell crank link 95 is
formed of the plate material, has an approximately L.-shaped
pressing piece 95a with the support axis 96 as the center
extending obliquely forward in a radial direction on a lower
side, and has an approximately [-shaped attachment piece 955
with the support axis 96 as the center extending in a radial
direction on the lower side.

Then, a tip portion which bends obliquely rearward on the
lower side of the pressing piece 954 faces the insertion hole
15B (and rear end portion of locking lever 30) in the clock-
wise direction having the support axis 96 as the center as
illustrated in the drawings, and the turning tracks in the turn-
ing direction are open through the insertion hole 156. There-
fore, as illustrated in the change from FIG. 12A to FIG. 12B,
if the second bell crank link 95 turns about the support axis 96
in the clockwise direction as illustrated in the drawings, the
locking lever 30 which is pressed by the tip portion of the
pressing piece 95a passing through the insertion hole 15B
unlocks the upper rail 4 prevented from relatively moving
with respect to the lower rail 3.

A second lever urging member 97 formed with a torsional
coil spring is wound around the support axis 96, for example.
This second lever urging member 97 is locked to the second
bell crank link 95 at an end and locked to support axis 96 at the
other end, thereby turning the second bell crank link 95 to be
urged in the counterclockwise direction as illustrated in the
drawings. The second bell crank link 95 is caused to hold an
initial turning position where the locking lever 30 is released
due to the urging force by the second lever urging member 97.

In addition, in the second bell crank link 95, an end 98a of
an unlocking cable 98 is locked to the attachment piece 955.
This unlocking cable 98 extends behind the vehicle from the
attachment piece 956 and is connected to the seatback 8 at the
other end thereof. The unlocking cable 98 turns the second
bell crank link 95 about the support axis 96 in the clockwise
direction as illustrated in the drawings against the urging
force of the second lever urging member 97 by pulling the
attachment piece 956 behind the vehicle in accordance with
the forward tilt of the seatback 8. In this case, it is understood
that the locking lever 30 pressed by the tip portion of the
pressing piece 95a unlocks the upper rail 4 prevented from
relatively moving with respect to the lower rail 3.

An unlocking moment of the prevented relative move-
ments by the locking lever 30 in accordance with the forward
tilt of the seatback 8 is set to be synchronized with the unlock-
ing moment for the prevented relative movements by the
locking lever 30 on the side described above.

In accordance with the forward tilt of the seatback 8, in a
state immediately before the upper rail 4 moves in front of the
vehicle or in an arbitrary state where the upper rail 4 has
moved in front of the vehicle, if the seatback 8 is erected and
the forward tilt is canceled, the locking lever 30 is released
from the second bell crank link 95 which returns to the initial
turning position, thereby locking the upper rail 4 to be pre-
vented from relatively moving with respect to the lower rail 3.
The locking moment of the relative movements by the locking
lever 30 is also set to be synchronized with the locking
moment of the relative movements by the locking lever 30 on
the side described above.

Next, an operation according to the embodiment will be
described.

The memory pin 62 protruding downward from the
memory base 61 is locked to be prevented from moving
upward, with the locking plate 63 moving in front of the seat
by the urging force of the second urging member 66. There-
fore, even if the memory pin 62 is released from the down-
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ward pressing force due to the memory link 80 (pressing
protrusion portion 83) in accordance with the upper rail 4
moving in front of the seat after the forward tilt of the seatback
8, the memory pin 62 maintains a state of protruding down-
ward from the memory base 61, that is, a state of being
engaged with the lower rail 3.

Thereafter, if the upper rail 4 which has moved in front of
the seat moves behind the seat, the upper rail 4 abutting on the
memory base 61 in the stopper member 70 (both of the stop-
per pieces 75) in accordance with the restoration to the stored
relative position is locked to be prevented from moving
behind the seat by the memory pin 62 which engages with the
lower rail 3. In this case, the locking plate 63 moves behind
the seat due to the pressing force behind the seat by the
stopper member 70 (pressing piece 72) against the urging
force of the second urging member 66. Accordingly, the
memory pin 62 prevented from moving upward by the lock-
ing plate 63 is unlocked.

Therefore, if the forward tilt of the seatback 8 is canceled in
this state, the memory pin 62 released from the downward
pressing force of the memory link 80 (pressing protrusion
portion 83) is urged by the first urging member 65, thereby
protruding from the memory base 61. Then, the memory pin
62 engaging with the upper rail 4 is enabled to integrally move
with the upper rail 4 along with the memory base 61 and the
like.

Consequently, when the relative position is stored, the
memory piece 60 by itself can maintain the engaged state
between the memory pin 62 and the lower rail 3.

As described above, according to the embodiment, it is
possible to achieve the below-described effects.

(1) According to the embodiment, being in a state of being
stored with the relative position, the memory piece 60 by
itself can maintain the engaged state between the memory pin
62 and the lower rail 3, and thus, it is possible to cause the
overall configuration of the apparatus to be simple and com-
pact.

(2) According to the embodiment, the step difference por-
tion 62¢ abuts on the detachment prevention plate 64 to regu-
late the uppermost position of the memory pin 62 protruding
from the memory base 61 due to the urging force of the first
urging member 65, and thus, it is possible for the memory pin
62 to be prevented from being detached from the memory
base 61.

(3) According to the embodiment, it is possible to lock the
memory pin 62 to be prevented from moving upward by
adopting a significantly simple structure in which the seat rear
side edge portion 63¢ of the open hole 63a fits into the locked
groove 62d of the memory pin 62 due to the urging force of
the second urging member 66. Meanwhile, it is possible to
unlock the memory pin 62 prevented from moving upward by
adopting a very simple structure in which the seat rear side
edge portion 63¢ of the open hole 63a which fits into the
locked groove 62d of the memory pin 62 due to the pressing
force behind the seat is detached.

(4) According to the embodiment, it is possible to cause the
memory pin 62 to be selectively engaged with the lower rail 3
orthe upperrail 4 by adopting a very simple structure with the
memory pin 62 being selectively inserted into the upper side
locking hole 71a or the lower side locking hole 12a in accor-
dance with the memory pin 62 moving back and forth in the
vertical direction with respect to the memory base 61.

(5) According to the embodiment, the locking lever 30, the
memory piece 60, the memory link 80 and the stopper mem-
ber 70 are accommodated to be disposed inside the space S
formed by the lower rail 3 and the upper rail 4. Then, it is
possible to press the locking lever 30 in the turning direction
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in which the prevented relative movements are unlocked
through the memory link 80 by the first bell crank link 90 and
to press the memory piece 60 downward to be engaged and
the like with the lower rail 3. Therefore, basically, only the
first bell crank link 90 and the first lever urging member 92 are
disposed in the outer portion of the lower rail 3 and the upper
rail 4 (upper portion of upper rail 4), and thus, it is possible to
decrease a disposition space necessary for an outside of the
rail.

(6) According to the embodiment, in accordance with the
turning in the unlocking direction, the memory link 80 causes
the locking lever 30 to turn in the turning direction in which
the prevented relative movements are unlocked at a position
between the support axis 22 (axis line of locking lever 30) and
the attachment pin 77 (axis line of the memory link 80) of the
upper rail 4 in the longitudinal direction by pressing the
locking lever 30 downward. In this case, the memory link 80
and the locking lever 30 are arranged to freely turn on both
sides of the upper rail 4 in the longitudinal direction as inter-
posing the engagement position (pressing position of the
locking lever 30 by the memory link 80) therebetween, and
thus, it is possible to effectively utilize the space of the upper
rail 4 in the longitudinal direction.

Particularly, it is comparatively easy for the locking lever
30 and the memory link 80 to be interlocked together only by
the first bell crank link 90 inside the upper rail 4 in which the
disposition space is limited with the axis lines simply turning
in parallel with each other, and thus, it is possible to easily
synchronize the operations thereof.

(7) According to the embodiment, an end portion of the
fixing pin 79 which causes the stopper member 70 to be
supported by the upper rail 4 is fixedly attached to the second
vertical wall portion 14 on the corresponding side, and the
other end portion thereof is inserted through the second ver-
tical wall portion 14 on the corresponding side to be movable
in the width direction. Therefore, even if a deformation is
generated in a cross-sectional shape of the upper rail 4 by
mounting the ball 20a between the lower rail 3 and the upper
rail 4, it is possible to prevent the stopper member 70 from
being deformed by moving the fixing pin 79 in the width
direction to absorb the deformation. Then, it is possible to
lessen the possibility of causing the turning of the memory
link 80 which is connected to the stopper member 70 through
the attachment pin 77 to be unstable.

(8) According to the embodiment, the fixing pin 79 is
disposed in the central portion between the second lower side
ball guide 19 and the second upper side ball guide 164 in the
vertical direction. Therefore, in the second lower side ball
guide 19 and the second upper side ball guide 164, even ifthe
deformation is generated in the cross-sectional shape of the
upper rail 4 by individually mounting the ball 20a between
the lower rail 3 and the upper rail 4, the fixing pin 79 is not
easily influenced by the deformation. Accordingly, it is pos-
sible to further prevent the stopper member 70 from being
deformed.

(9) According to the embodiment, it is possible to reduce
the number of components by utilizing the stopper member
70 to serve as an attachment bracket as well which supports
the memory link 80.

(10) According to the embodiment, the memory piece 60
and the like, related to the restoration of the relative positions
(stored relative positions) of the lower rail 3 and the upper rail
4 before the upper rail 4 moves in front of the seat in accor-
dance with the forward tilt of the seatback 8, may be arranged
ononly one side between a pair thereof, and thus, it is possible
to reduce the number of the components compared to the case
of being arranged on both sides, for example. Then, on the
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other side where the first bell crank link 90 is not disposed, if
the second bell crank link 95 turns from the initial turning
position against the urging force of the second lever urging
member 97 in accordance with the forward tilt of the seatback
8, the locking lever 30 is pressed in the turning direction in
which the prevented relative movements are unlocked.
Accordingly, the locking lever 30 unlocks the prevented rela-
tive movements. In other words, in accordance with the for-
ward tilt of the seatback 8, it is possible to unlock the pre-
vented relative movements by interlocking the locking levers
30 on both sides.

(11) According to the embodiment, the fixing position of
the stopper member 70 with respect to the upper rail 4 by the
fixing pin 79 is arranged in the vicinity of the abutting posi-
tion of'the stopper member 70 (both of stopper pieces 75) and
the memory pieces 60 (memory base 61) at the time of res-
toration to the stored relative positions, and thus, it is possible
to preferably secure the strength at the time of abutment
therebetween.

(12) According to the embodiment, an end of the support
axis 22 which causes the locking lever 30 (handle portion 31)
to be supported by the upper rail 4 is fixed to the second
vertical wall portion 14 on the corresponding side, and the
other end portion thereof is inserted through the second ver-
tical wall portion 14 on the corresponding side to be movable
in the width direction. Therefore, even if a deformation is
generated in a cross-sectional shape of the upper rail 4 by
mounting the ball 20a between the lower rail 3 and the upper
rail 4, it is possible to prevent the locking lever 30 from being
deformed by moving the support axis 22 in the width direc-
tion to absorb the deformation. Furthermore, it is possible to
lessen the possibility of causing the turning of the locking
lever 30 to be unstable.

(13) According to the embodiment, the support axis 22 is
disposed in the central portion between the second lower side
ball guide 19 and the second upper side ball guide 164 in the
vertical direction. Therefore, in the second lower side ball
guide 19 and the second upper side ball guide 164, even if the
deformation is generated in the cross-sectional shape of the
upper rail 4 by individually mounting the ball 20a between
the lower rail 3 and the upper rail 4, the support axis 22 is not
easily influenced by the deformation. Accordingly, it is pos-
sible to further prevent the locking lever 30 from being
deformed.

(14) According to the embodiment, a function of pressing
the locking plate 63, which locks the memory pin 62 to be
prevented from moving upward, behind the vehicle, is addi-
tionally applied to the stopper member 70 (pressing piece 72),
and thus, it is possible to reduce the number of the compo-
nents.

(15) According to the embodiment, in accordance with the
forward tilt of the seatback 8, in a state immediately before the
upper rail 4 moves in front of the vehicle or in an arbitrary
state where the upper rail 4 has moved in front of the vehicle
(an arbitrary disposition state between the stored relative
positions and the foremost position), it is considered that the
seatback 8 is erected and the forward tilt is canceled. In this
case, the locking lever 30 is released from the memory link 80
which returns to the initial turning position, and thus, it is
possible to lock the upper rail 4 to be prevented from rela-
tively moving with respect to the lower rail 3. In other words,
even if there is no restoration to the stored relative positions,
it is possible to lock the upper rail 4 to be prevented from
relatively moving with respect to the lower rail 3. That is, even
if there is no restoration to the stored relative positions, the
crew cancels the forward tilt of the seatback 8 to siton the seat
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5, and thus, it is possible to automatically disable the seat 5
moving in the forward-rearward direction.

(16) According to the embodiment, the memory guide 25 is
provided which guides the movement of the memory piece 60
in the forward-rearward direction, and thus, it is possible to
prevent the memory piece 60 from deviating in the width
direction whether in a stationary state or in movement state.

The above-described embodiment may be changed as fol-
lows.

In the embodiment, the structure is merely an example in
which a downward pressing force is applied to the memory
pin 62 in accordance with the forward tilt of the seatback B.
For example, as described in Reference 1, the memory link 80
may be omitted while a lever for unlocking which presses the
locking lever 30 in the turning direction in which the pre-
vented relative movements are unlocked and a lever for a
memory operation to apply a downward pressing force to the
memory pin 62 are separately provided.

In the embodiment, the structure of the locking lever 30 is
merely an example. For example, the locking lever may be
configured to selectively lock the lower rail 3 and the upper
rail 4 to be prevented from relatively moving by detaching
from the lower rail 3 in accordance with the turning about the
axis line which extends in the forward-rearward direction.

In the embodiment, in place of the detachment prevention
plate 64, a step difference portion on which the step difference
portion 62¢ of the memory pin 62 can abut may be formed in
the memory base 61 to regulate the uppermost position of the
memory pin 62 protruding from the memory base 61. In this
case, for example, the memory pin 62 may be assembled to be
placed above upward with respect to the memory base 61.

In the embodiment, if the memory pin 62 which is urged
upward by the first urging member 65 is not detached from the
memory base 61, the detachment prevention plate 64 may be
omitted.

In the embodiment, an appropriate locking claw may be cut
and raised from a rear side portion of the locking plate 63, and
the locking claw may fit into the locked groove 62d of the
memory pin 62, thereby locking the memory pin 62 to be
prevented from moving upward. In this case, a position of the
locking plate 63 itself in the vertical direction and a position
of the locking claw in the vertical direction to fit into the
locked groove 62d may deviate from each other.

In the embodiment, the memory guide 25 may be omitted.

In the embodiment, the memory link 80 may be connected
to freely turn around the attachment pin (77) which is directly
supported by the upper rail 4. In this case, an end portion of
the attachment pin which is inserted into the second vertical
wall portion 14 (axis attachment hole) on a side may be
fastened to the second vertical wall portion 14 on the corre-
sponding side, and the other end portion thereof which is
inserted into the second vertical wall portion 14 (axis attach-
ment hole) on the other side may be connected to the second
vertical wall portion 14 to be movable in the width direction.
Accordingly, when the deformation is generated in the cross-
sectional shape of the upper rail 4 by mounting the above-
described ball 204 and the like between the lower rail 3 and
the upper rail 4, it is possible to absorb the deformation by the
movement of the attachment pin in the width direction. In
addition, the attachment pin (axis attachment hole) may be
disposed in the central portion of the second lower side ball
guide 19 and the second upper side ball guide 16a (slide
portion of a pair of upper and lower balls 204a) in the vertical
direction.

In this case, the attachment pin may be independent of the
stopper member 70, However, if the attachment pin is con-
nected to the stopper member 70 as well, in the stopper
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member 70, the attachment pin also is supported by the upper
rail 4, and thus, it is possible to improve the strength to
support the stopper member 70.

In the embodiment, the upper side locking hole (71a) may
be formed in the upper rail 4 to be directly engaged with the
memory pin 62 (head portion 62b) protruding from the
memory base 61. In other words, the upper side locking hole
related to the engagement and the like with the memory pin 62
may be independent of the stopper member 70.

In the embodiment, the memory piece 60 is disposed in
both of the lower rails 3, and the stopper member 70 and the
memory link 80 may be disposed in both of the upper rails 4.
In other words, a mechanism (memory mechanism) related to
a restoration operation after the forward tilt of the seatback 8
may be disposed on both sides ofthe lower rails 3 and the like.

In the embodiment, the axis line of the first bell crank link
90 (support axis 91) is not necessarily present along the width
direction. Similarly, the axis line of the second bell crank link
95 (support axis 96) is not necessarily present along the width
direction.

In the embodiment, the unlocking cables 93 and 98 which
are connected to the first and second bell crank links 90 and 95
may be branch cables converging into one line in a connection
portion with respect to the seatback 8.

In the embodiment, one of the unlocking cables 93 and 98
which is connected to one of the first and second bell crank
links 90 and 95 may be omitted, and the first and second bell
crank links 90 and 95 may be connected by a torque rod.

In the embodiment, the unlocking direction of the memory
link 80 may be the same turning direction as that of the
locking lever 30 unlocking the prevented relative movements.

In the embodiment, both of the end portions of the fixing
pin 79 may be collectively and fixedly attached to the both of
the second vertical wall portions 14.

In the embodiment, the fixing pin 79 is not necessarily
disposed in the central portion between the second lower side
ball guide 19 and the second upper side ball guide 164 in the
vertical direction.

In the embodiment, the locking lever may be integrally
formed with the handle portion and the locking plate in a sheet
of the plate material.

In the embodiment, a round hole may be formed in the
locking lever 30 (handle portion 31) in place of the long hole
35, and the locking lever 30 may be connected to the upper rail
4 to freely turn by fitting the support axis 22 into the round
hole.

Inthe embodiment, the lower rail 3 may be configured to be
bonded with plural sheets of plate material by welding and the
like.

Inthe embodiment, the upper rail 4 may be configured to be
bonded with plural sheets of plate material by welding and the
like.

In the embodiment, the cross-sectional shapes of the lower
rail 3 and the upper rail 4 are merely examples.

In the embodiment, the movement of the upper rail 4 (seat
5) in front of the vehicle in accordance with the forward tilt of
the seatback 8 may be performed utilizing an urging force of
an appropriate urging member or may be manually operated
by the crew and the like.

In the embodiment, the lower rail 3 and the upper rail 4
(seat slide apparatus for a vehicle) may be configured to be
arranged such that there is one of each with respect to the seat
5, or may be configured to be arranged such that there are
three or more of each.

In the embodiment, the direction for relative movements of
the lower rail and the upper rail may be a width direction of
the vehicle.
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An aspect of this disclosure provides a seat slide apparatus
for a vehicle including: a lower rail that is configured to freely
fixed to a vehicle floor; an upper rail that is configured to
freely fixed to a seat which has a seat cushion forming a
seating surface and a seatback being supported at a rear end
portion of the seat cushion to freely inclined and is connected
to be relatively movable with respect to the lower rail in a
forward-rearward direction of the seat; and a memory mem-
ber that engages with the upper rail while being disengaged
from the lower rail to be integrally movable with the upper rail
when the seatback is in a ready-for-seating state, engages
with the lower rail while being disengaged from the upper rail
when the seatback is shifted from the ready-for-seating state
to a forward-inclined state, and abuts on the upper rail when
the upper rail moves behind a seat with respect to the lower
rail so as to regulate the upper rail moving behind the seat in
a state of engaging with the lower rail while being disengaged
from the upper rail, wherein the memory member includes: a
memory base which is provided to be movable in the forward-
rearward direction of the seat along the lower rail and abuts on
the upper rail moving behind the seat when the seatback is
shifted from the ready-for-seating state to the forward-in-
clined state; a memory pin which is mounted to be movable
back and forth in a vertical direction with respect to the
memory base, is configured to be applied with a downward
pressing force when the seatback is shifted from the ready-
for-seating state to the forward-inclined state, engages with
the upper rail while being disengaged from the lower rail in a
state of protruding upward from the memory base, and
engages with the lower rail while being disengaged from the
upper rail in a state of protruding downward from the memory
base; a first urging member which urges the memory pin from
the memory base to a side protruding upward; a locking plate
which is mounted to be movable in the forward-rearward
direction of the seat with respect to the memory base, locks
the memory pin to be prevented from moving upward in a
state where the memory pin moves in front of the seat while
being in a state of protruding downward from the memory
base, and moves behind the seat from a front position of the
seat while unlocking the memory pin prevented from moving
upward by abutting on the upper rail moving behind the seat;
and a second urging member which urges the locking plate to
a side moving in front of the seat.

With this configuration, the memory pin protruding down-
ward from the memory base is locked to be prevented from
moving upward by moving the locking plate in front of the
seat due to an urging force of the second urging member.
Therefore, even if the upper rail moves in front of the seat
when the seatback is shifted from the ready-for-seating state
to the forward-inclined state and the memory pin is released
from the downward pressing force, the memory pin maintains
astate of protruding downward from the memory base, that is,
a state of engaging with the lower rail.

Thereafter, the upper rail which has moved in front of the
seat moves behind the seat, thereby being locked to be pre-
vented from moving by abutting on the memory base which is
fixed to the lower rail through the memory pin in the state of
engaging with the lower rail. In this case, relative positions of
the lower rail and the upper rail are restored to the positions
immediately before the upper rail moves in front of the seat
while the seatback is shifted from the ready-for-seating state
to the forward-inclined state. In addition, in this case, the
upper rail abuts on the locking plate, and thus, the locking
plate moves behind the seat against the urging force of the
second urging member. Accordingly, the memory pin pre-
vented from moving upward by the locking plate is unlocked.
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Therefore, in this state, if the forward-inclined state of the
seatback shifted from the ready-for-seating state is canceled,
the memory pin released from the downward pressing force is
urged by the first urging member, thereby protruding upward
from the memory base. Then, the memory pin engaged with
the upper rail is integrally movable with the upper rail
together with the memory base and the like.

As above, if the seatback is shifted from the ready-for-
seating state to the forward-inclined state, since the memory
member itself can maintain the engagement state between the
memory pin and the lower rail, it is possible to cause the
overall configuration of the apparatus to be simple and com-
pact.

In the seat slide apparatus for a vehicle, it is preferable that
a locked groove is formed in the memory pin, an open hole
through which the memory pin is smoothly inserted in the
vertical direction is formed in the locking plate, and the lock-
ing plate locks the memory pin to be prevented from moving
upward by fitting an edge portion of the open hole on a rear
side of a seat into the locked groove of the memory pin
protruding downward from the memory base in a state of
moving in front of the seat due to the urging force of the
second urging member.

With this configuration, it is possible to lock the memory
pin to be prevented from moving upward through a signifi-
cantly simple configuration in which the edge portion of the
open hole on the rear side of a seat fits into the locked groove
of'the memory pin due to the urging force of the second urging
member.

In the seat slide apparatus for a vehicle, it is preferable that
the seat slide apparatus further includes a step difference
portion that is formed on the memory pin; and a detachment
prevention plate that is fixed to the memory base and abuts on
the step difference portion to regulate an uppermost position
of'the memory pin protruding upward from the memory base
due to the urging force of the first urging member.

With this configuration, since the uppermost position of the
memory pin protruding upward from the memory base due to
the urging force of the first urging member is regulated by
abutment of the step difference portion and the detachment
prevention plate, it is possible to prevent the memory pin from
being detached from the memory base.

In the seat slide apparatus for a vehicle, it is preferable that
the lower rail has a pair of first vertical wall portions which are
provided side by side in a width direction, a bottom wall
portion which connects both lower ends of the first vertical
wall portions to each other, and a pair of first flanges which
protrude inwardly from upper ends of both of the first vertical
wall portions facing each other in the width direction and are
folded downward to the lower end sides of the first vertical
wall portions, the upper rail has a pair of second vertical wall
portions which are provided side by side in the width direc-
tion between both of the first flanges, a lid wall portion which
connects both upper ends of the second vertical wall portions
to each other, and a pair of second flanges which individually
protrude outwardly from lower ends of both of the second
vertical wall portions away from each other in the width
direction and are folded upward so as to be surrounded by the
first vertical wall portions and the first flanges, the memory
member is placed on the bottom wall portion, the upper rail is
configured to have a stopper member which is fixed to the
inside thereof abutting on the memory member when moving
behind the seat with respect to the lower rail while the seat-
back is shifted from the ready-for-seating state to the forward-
inclined state, and the seat slide apparatus for a vehicle further
includes: a locking member that is connected to the upper rail
to freely turn about an axis line extending in the width direc-
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tion between both of the second vertical wall portions in the
width direction and selectively locks the lower rail and the
upper rail to be prevented from relatively moving by being
detached from the lower rail in accordance with turning in the
vertical direction; a memory link that is connected to the
upper rail to freely turn about an axis line extending in the
width direction between both of the second vertical wall
portions in the width direction, holds an initial turning posi-
tion where the locking member and the memory member are
released due to the urging force by a memory link urging
member, and presses the locking member in a turning direc-
tion of unlocking the prevented relative movements while
pressing the memory member downward by turning in an
unlocking direction against the urging force of the memory
link urging member; and a lever member that is connected to
anupper portion of the upper rail to freely turn, holds an initial
turning position where the memory link is released due to the
urging force by a lever urging member, and presses the
memory link in the unlocking direction by turning against the
urging force of the lever urging member when the seatback is
shifted from the ready-for-seating state to the forward-in-
clined state.

With this configuration, if the lever member turns from the
initial turning position thereof against the urging force of the
lever urging member while the seatback is shifted from the
ready-for-seating state to the forward-inclined state, the
memory link is pressed in the unlocking direction. Accord-
ingly, if the memory link turns in the unlocking direction from
the initial turning position thereof against the urging force of
the memory link urging member, the locking member is
pressed in the turning direction in which the prevented rela-
tive movements are unlocked while pressing the memory
member downward. Accordingly, the locking member
unlocks the prevented relative movements. At the same time,
the memory member engages with the lower rail while being
disengaged from the upper rail. In this case, the upper rail is
movable in front of the seat. Meanwhile, when the upper rail
is on the verge of movement behind the seat, the stopper
member abuts on the memory member that is in a state of
being fixed with the lower rail, and thus, the upper rail is
locked to be prevented from moving. In other words, when the
seatback is shifted from the ready-for-seating state to a for-
ward-inclined state, the upper rail is movable only in front of
the seat.

If'the upper rail moves behind the seat after moving in front
of the seat when the seatback is shifted from the ready-for-
seating state to a forward-inclined state, the stopper member
abuts on the memory member that is in the state of being fixed
with the lower rail, and thus, the upper rail is locked to be
prevented from moving. Then, while the seatback is shifted
from the ready-for-seating state to a forward-inclined state,
relative positions (stored relative positions) of the lower rail
and the upper rail before the upper rail moves in front of the
seat are restored.

Thereafter, if the forward-inclined state of the seatback
shifted from the ready-for-seating state is canceled, the lever
member returns to the initial turning position thereof due to
the urging force of the lever urging member, and the memory
link returns to the initial turning position thereof due to the
urging force of the memory link urging member. Therefore,
the locking member released from the memory link locks the
relative movements to be prevented. At the same time, the
memory member engages with the upper rail while being
disengaged from the lower rail due to the urging force of the
first urging member.

Consequently, when the upper rail moves behind the seat
after moving in front of the seat while the seatback is shifted
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from the ready-for-seating state to a forward-inclined state,
the state before the movement is restored via cancellation of
the forward-inclined state of the seatback shifted from the
ready-for-seating state.

In this case, the locking member, the memory member, the
memory link and the stopper member are disposed to be
accommodated in a space formed by the lower rail and the
upper rail. In addition, through the memory link, it is possible
to cause the lever member to press the locking member in the
turning direction in which the prevented relative movements
are unlocked and to press the memory member downward for
engaging and the like with the lower rail. Therefore, basically,
only the lever member and the lever urging member are dis-
posed outside (upper portion of upper rail) the lower rail and
the upper rail, and thus, it is possible to further decrease a
disposition space necessary for an outside of the rail.

The principles, preferred embodiment and mode of opera-
tion of the present invention have been described in the fore-
going specification. However, the invention which is intended
to be protected is not to be construed as limited to the par-
ticular embodiments disclosed. Further, the embodiments
described herein are to be regarded as illustrative rather than
restrictive. Variations and changes may be made by others,
and equivalents employed, without departing from the spirit
of'the present invention. Accordingly, it is expressly intended
that all such variations, changes and equivalents which fall
within the spirit and scope of the present invention as defined
in the claims, be embraced thereby.

What is claimed is:

1. A seat slide apparatus for a vehicle comprising:

a lower rail that is configured to be fixed to a vehicle floor;

an upper rail that is configured to be fixed to a seat which
has a seat cushion forming a seating surface and a seat-
back being supported at a rear end portion of the seat
cushion to be freely inclined and is connected to be

relatively movable with respect to the lower rail in a

forward-rearward direction of the seat; and

a memory member that engages with the upper rail while
being disengaged from the lower rail to be integrally

movable with the upper rail when the seatback is in a

ready-for-seating state, engages with the lower rail

while being disengaged from the upper rail when the

seatback is shifted from the ready-for-seating state to a

forward-inclined state, and abuts on the upper rail when

the upper rail moves rearward with respect to the lower

rail so as to regulate the upper rail moving rearward in a

state of engaging with the lower rail while being disen-

gaged from the upper rail,
wherein the memory member includes:

a memory base which is provided to be movable in the
forward-rearward direction of the seat along the lower
rail and abuts on the upper rail moving rearward when
the seatback is shifted from the ready-for-seating state
to the forward-inclined state;

amemory pin which is mounted to be movable back and
forth in a vertical direction with respect to the memory
base, is configured to be applied with a downward
pressing force when the seatback is shifted from the
ready-for-seating state to the forward-inclined state,
engages with the upper rail while being disengaged
from the lower rail in a state of protruding upward
from the memory base, and engages with the lower
rail while being disengaged from the upper rail in a
state of protruding downward from the memory base;

a first urging member which urges the memory pin from
the memory base in an upward direction;
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a locking plate, which is mounted to be movable in the
forward-rearward direction of the seat with respect to
the memory base, locks the memory pin to be pre-
vented from moving upward in a state where the
memory pin moves in front of the seat while being in
a state of protruding downward from the memory
base, and moves rearward from a front position of the
seat while unlocking the memory pin, which is pre-
vented from moving upward by abutting on the upper
rail moving rearward; and

asecond urging member which urges the locking plate in
a forward direction of the seat.

2. The seat slide apparatus for a vehicle according to claim

wherein a locked groove is formed in the memory pin,

an open hole through which the memory pin is smoothly
inserted in the vertical direction is formed in the locking
plate, and

the locking plate locks the memory pin to be prevented
from moving upward by fitting an edge portion of the
open hole on a rearward side of the seat into the locked
groove of the memory pin protruding downward from
the memory base in a state of moving in front of the seat
due to an urging force of the second urging member.

3. The seat slide apparatus for a vehicle according to claim

, further comprising:

a step difference portion that is formed on the memory pin;
and

a detachment prevention plate that is fixed to the memory
base and abuts on the step difference portion to regulate
an uppermost position of the memory pin protruding
upward from the memory base due to the urging force of
the first urging member.

4. The seat slide apparatus for a vehicle according to claim

wherein the memory pin engages with the upper rail by
fitting into an upper side locking hole which is formed in
the upper rail in the state of protruding upward from the
memory base and engages with the lower rail by fitting
into a lower side locking hole which is formed in the
lower rail in the state of protruding downward from the
memory base.

5. The seat slide apparatus for a vehicle according to claim

wherein the lower rail has a pair of first vertical wall por-
tions which are provided side by side in a width direc-
tion, a bottom wall portion which connects both lower
ends of the first vertical wall portions to each other, and
a pair of first flanges which protrude inwardly from
upper ends of both of the first vertical wall portions
facing each other in the width direction and are folded
downward to the lower end sides of the first vertical wall
portions,

the upper rail has a pair of second vertical wall portions
which are provided side by side in the width direction
between both of the first flanges, a lid wall portion which
connects both upper ends of the second vertical wall
portions to each other, and a pair of second flanges which
individually protrude outwardly from lower ends of both
of the second vertical wall portions away from each
other in the width direction and are folded upward so as
to be surrounded by the first vertical wall portions and
the first flanges,

the memory member is placed on the bottom wall portion,

the upper rail is configured to have a stopper member
which is fixed to the inside thereof abutting on the
memory member when moving rearward with respect to
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the lower rail while the seatback is shifted from the

ready-for-seating state to the forward-inclined state, and

the seat slide apparatus for a vehicle further comprises:

a locking member that is connected to the upper rail to
freely turn about an axis line extending in the width
direction between both of the second vertical wall
portions in the width direction and selectively locks
the lower rail and the upper rail to be prevented from
relatively moving by being detached from the lower
rail in accordance with turning in the vertical direc-
tion;

amemory link that is connected to the upper rail to freely
turn about an axis line extending in the width direction
between both of the second vertical wall portions in
the width direction, holds an initial turning position
where the locking member and the memory member
are released due to the urging force by a memory link
urging member, and presses the locking member in a
turning direction of unlocking the prevented relative
movements while pressing the memory member
downward by turning in an unlocking direction
against the urging force of the memory link urging
member; and

a lever member that is connected to an upper portion of
the upper rail to freely turn, holds an initial turning
position where the memory link is released due to the
urging force by a lever urging member, and presses
the memory link in the unlocking direction by turning
against the urging force of the lever urging member
when the seatback is shifted from the ready-for-seat-
ing state to the forward-inclined state.

6. The seat slide apparatus for a vehicle according to claim

, further comprising:

a step difference portion that is formed on the memory pin;
and

a detachment prevention plate that is fixed to the memory
base and abuts on the step difference portion to regulate
an uppermost position of the memory pin protruding
upward from the memory base due to the urging force of
the first urging member.

7. The seat slide apparatus for a vehicle according to claim

wherein the memory pin engages with the upper rail by
fitting into an upper side locking hole which is formed in
the upper rail in the state of protruding upward from the
memory base and engages with the lower rail by fitting
into a lower side locking hole which is formed in the
lower rail in the state of protruding downward from the
memory base.

8. The seat slide apparatus for a vehicle according to claim

wherein the lower rail has a pair of first vertical wall por-
tions which are provided side by side in a width direc-
tion, a bottom wall portion which connects both lower
ends of'the first vertical wall portions to each other, and
a pair of first flanges which protrude inwardly from
upper ends of both of the first vertical wall portions
facing each other in the width direction and are folded
downward to the lower end sides of the first vertical wall
portions,

the upper rail has a pair of second vertical wall portions
which are provided side by side in the width direction
between both of the first flanges, alid wall portion which
connects both upper ends of the second vertical wall
portions to each other, and a pair of second flanges which
individually protrude outwardly from lower ends of both
of the second vertical wall portions away from each
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other in the width direction and are folded upward so as
to be surrounded by the first vertical wall portions and
the first flanges,
the memory member is placed on the bottom wall portion,
the upper rail is configured to have a stopper member
which is fixed to the inside thereof abutting on the
memory member when moving rearward with respect to
the lower rail while the seatback is shifted from the
ready-for-seating state to the forward-inclined state, and
the seat slide apparatus for a vehicle further comprises:

a locking member that is connected to the upper rail to
freely turn about an axis line extending in the width
direction between both of the second vertical wall
portions in the width direction and selectively locks
the lower rail and the upper rail to be prevented from
relatively moving by being detached from the lower
rail in accordance with turning in the vertical direc-
tion;

memory base and engages with the lower rail by fitting
into a lower side locking hole which is formed in the
lower rail in the state of protruding downward from the
memory base.

5
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other in the width direction and are folded upward so as
to be surrounded by the first vertical wall portions and
the first flanges,

the memory member is placed on the bottom wall portion,
the upper rail is configured to have a stopper member

which is fixed to the inside thereof abutting on the
memory member when moving rearward with respect to
the lower rail while the seatback is shifted from the
ready-for-seating state to the forward-inclined state, and

the seat slide apparatus for a vehicle further comprises:

a locking member that is connected to the upper rail to
freely turn about an axis line extending in the width
direction between both of the second vertical wall
portions in the width direction and selectively locks
the lower rail and the upper rail to be prevented from
relatively moving by being detached from the lower
rail in accordance with turning in the vertical direc-
tion;

amemory link thatis connected to the upper rail to freely 20 amemory link that is connected to the upper rail to freely
turn about an axis line extending in the width direction turn about an axis line extending in the width direction
between both of the second vertical wall portions in between both of the second vertical wall portions in
the width direction, holds an initial turning position the width direction, holds an initial turning position
where the locking member and the memory member where the locking member and the memory member
are released due to the urging force by a memory link 25 are released due to the urging force by a memory link
urging member, and presses the locking member in a urgipg mf:mbe.:r, and presses the locking member i? a
turning direction of unlocking the prevented relative turning direction of unlocking the prevented relative
movements while pressing the memory member movements while pressing the memory member
downward by turning in an unlocking direction downwar d by furning 1n an unlockmg. dir ection
against the urging force of the memory link urging 30 against the urging force of the memory link urging
) member; and
member; and . .
. . a lever member that is connected to an upper portion of
a lever member that is connected to an upper portion of . T .
. . . the upper rail to freely turn, holds an initial turning
the upper rail to freely turn, holds an initial turning o Lo
. L position where the memory link is released due to the
pos.mon where the memory .hnk isreleased dueto the ., urging force by a lever urging member, and presses
urging force jby a lever urgmg me.mbe.r, and presses the memory link in the unlocking direction by turning
the memory link in the unlocking direction by turning against the urging force of the lever urging member
against the urging force of the lever urging member when the seatback is shifted from the ready-for-seat-
when the seatback is shifted from the ready-for-seat- ing state to the forward-inclined state.
ing state to the forward-inclined state. 40 11.Theseat slide apparatus for a vehicle according to claim
9. The seat slide apparatus for a vehicle according to claim 1,
1, wherein the lower rail has a pair of first vertical wall por-
wherein the memory pin engages with the upper rail by tions which are provided side by side in a width direc-
fitting into an upper side locking hole which is formed in tion, a bottom wall portion which connects both lower
the upper rail in the state of protruding upward from the 45 ends of'the first vertical wall portions to each other, and

a pair of first flanges which protrude inwardly from
upper ends of both of the first vertical wall portions
facing each other in the width direction and are folded
downward to the lower end sides of the first vertical wall

10. The seat slide apparatus for a vehicle according to claim 50 portions,
9, the upper rail has a pair of second vertical wall portions
wherein the lower rail has a pair of first vertical wall por- which are provided side by side in the width direction

tions which are provided side by side in a width direc-
tion, a bottom wall portion which connects both lower

between both of the first flanges, alid wall portion which
connects both upper ends of the second vertical wall

ends of the first vertical wall portions to each other, and 55 portions to each other, and a pair of second flanges which
a pair of first flanges which protrude inwardly from individually protrude outwardly from lower ends of both
upper ends of both of the first vertical wall portions of the second vertical wall portions away from each
facing each other in the width direction and are folded other in the width direction and are folded upward so as
downward to the lower end sides of the first vertical wall to be surrounded by the first vertical wall portions and
portions, 60 the first flanges,

the upper rail has a pair of second vertical wall portions the memory member is placed on the bottom wall portion,
which are provided side by side in the width direction the upper rail is configured to have a stopper member
between both of the first flanges, a lid wall portion which which is fixed to the inside thereof abutting on the
connects both upper ends of the second vertical wall memory member when moving rearward with respect to
portions to each other, and a pair of second flanges which 65 the lower rail while the seatback is shifted from the

individually protrude outwardly from lower ends of both
of the second vertical wall portions away from each

ready-for-seating state to the forward-inclined state, and

the seat slide apparatus for a vehicle further comprises:
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a locking member that is connected to the upper rail to
freely turn about an axis line extending in the width
direction between both of the second vertical wall
portions in the width direction and selectively locks
the lower rail and the upper rail to be prevented from 5
relatively moving by being detached from the lower
rail in accordance with turning in the vertical direc-
tion;

amemory link thatis connected to the upper rail to freely
turn about an axis line extending in the width direction 10
between both of the second vertical wall portions in
the width direction, holds an initial turning position
where the locking member and the memory member
are released due to the urging force by a memory link
urging member, and presses the locking memberina 15
turning direction of unlocking the prevented relative
movements while pressing the memory member
downward by turning in an unlocking direction
against the urging force of the memory link urging
member; and 20

a lever member that is connected to an upper portion of
the upper rail to freely turn, holds an initial turning
position where the memory link is released due to the
urging force by a lever urging member, and presses
the memory link in the unlocking direction by turning 25
against the urging force of the lever urging member
when the seatback is shifted from the ready-for-seat-
ing state to the forward-inclined state.
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